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Chemical Constituents from Craibiodendron yunnanense 


LI Rong-Tao `, LIJin-Yu , WANG Jin-Kun , ZHU Zhao-Yun , SUN Han-Dong | 
(1 State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, | Chinese 
Academy of Sciences, Kunming 650204, China; 2 Yunnan Institute of Materia Medica, Kunming 650111, China; 
3 Kunming University of Science and Technology, Kunming 650093, China) 


Abstract: Investigation of the chemical constituents of the leaves of Craibiodendron yunnanense obtained 
the isolation of fifteen compounds . Their structures were elucidated as asebotoxin-III (1), grayanotoxin- 
ХУШ (2), leucothol А (3), proA-4 (4), quercetin-3-Of-galactoside (5), quercetin-3- Oa arabino- 
furanoside (6), quercetin-3-Oat- rhamnopyranoside (7), шћудгохућамопе-3-0-а-тћатпоругапочде (8), 
2, 4-bis ( 4-hydroxyphengl )-1, 3-cyclobutane dicarboxglic аса (9), ( Z )-p-hydroxy сіпатіс acid 
(10), (Е )-р-ћудгоху cinamic acid (11), vanillic acid (12), х, P -dihydroxyurs-5,  12-dien-28-oic 
acid (13), 2x, 3B, 23-trihydroxyurs-12- en-28-oic acid (14), апар -stiosterol (15) . Compounds 1-4, 


and 8- 14 were isolated from the titled plant for the first time . In addition, compounds 1 - 3 may have 
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closed relationships with the effects of analgesic . 


Key words: Craibiodendron yunnanense; Ericaceae; Chemical constituent; Grayanotoxins 


П00000000 € Craibiedendron yunnanense W . W . Smith) [] [] HB B EH DU UJ Ll 
000, 00000000, 00000 1 6000 3200 [1] ОПОПОПОООО, О 
0. ПО, 000000000, О00000000000000000, 0000, D 
БЕ ИЕГЕ ШЕР И ҮНҮН насан а АДА А p ШҮ ЕЕ ИШИ АИТ ЕЕ 
BUB SD ЕЕ И ҮН ЙН АШК P АП А АЕ НҮ ЙҮ И qua n 
ШИ s ЕЕЕ ДНК Bilis УЛЫН s th Hu] B HEP ДА HL КИ 
0000000000 0.050 1.0 &s0 0000000. 0000000. 00, D 
0. BAERHE E s: BESTE ET BEDAE ВА А ЕА АНЕТА ЕМА У а "АРВ О E 
0 (ШШШ. 1988; O00000, 1990; 000., 1987; O00000., 1985)[] 

ШППП (1996) ППООПОПОПО 60000, 000 1-0 0-000. U 
ПО -3оа-1000000, ПОП -3-0а-1 00000, 000 -3О0е-ПППОПО, 
ПОПОВО ОПОПОО (1997) СОПОООПОПООООПОООООООО ---0 0 0 -3- 
00 фв-> 000 ст) 0, 0000000 АП 

ВАРА ЛАА ИЕЛЕНЕ БТ А АУД ВВЕ АННУ 
ШШ ЫШ Н Ж ИШ ED: H: PB BPD ШШЕ ЕН АРА О АНУ ШЖ ЕШ ШИ 
E BOE УҢ H HEB ДШН ИР ШШЕ ДАНА 55.82 

ОПОООО 79%0 0000000000 ЪПОПО, ПОЗОПОПООПОО 


НЕЕ s S ИДИ везе О HB th a I Bg E ED ДН. КЕШЕШ B BA ШИЛ 
ПП, 00000 0 : asebotoxn-III 1 (Ohta and Hikino, 1979), grayanotoxin-XVIII 2 (Sakak- 


ibara[] , 1979), leucothol A 3 (Sakakibara |, 1981), proA-4 4 (Balde[] , 1991), ПП -3- 
ОВ-ПППППП C(quercetin-3-Of-galactoide) 5 (O0 000, 1996), ПО D -3-оа-00 П 
O O O О Cquercetin-3-Oa-arabino-furanoside) 6 ([] O O O , 1996), ПОП -3-Oo-[] D EI Ú] 
П П (quercetin-3-Oa -rhamnopyranoside) 7 (1000, 1996), O U Ц-3ООПППППВП 
(trihbydroxyflavone-3-O-a-rhamnopyranoside) 8 (Markham [] , 1978), 2, 4-bis (4-hydroxyphengl ) - 
1, 3-cyclobutane dicarboxglic аса 9 (Koshino [| , 1988), (2)-100000 ( ( Z )-p-hydroxy 
cinamic acid) 10 (0 0), 2001), (E)- D] D] 0 € C E ) -p-hydroxy сіпатіс acid) 11 (ПП 
П. 2002), O O O Cvanillic acid) 12 (Scott, 1972), жх, 3B-dihydroxyurs-5, 12-dien-28-oic 
acid 13 (Mahato and Kundu, 1994), 2x, 33, 23-trihydroxyurs- 12-en-28-oic acid 14 (Numata [| , 
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Fig.1 Compounds isolated from Craibiodendron yunnanense 


L Ji ED 
11 ПОПОПОПОО 

MS[] VG AUTO әрес-ООПППППП. NMR[] Bruker АМ-400 | DRX-500 ЦППОППОПП, TMS 
ОПОПО НАСОПООПО HP 100 ППОП0ПО0ПО, 00 00 Агет П П ZORBAX SB-C18 [| П 
ШШШПППП (800 1001), 00000 (2000 3000) 000 H (100 зона ПП ППОПОПО 
00000000000; MII IILI J I] ма-ге CHP20P, ПОПОПООПОООПООПООО D101 0 
0000000000; 0000 10% SO ППП, ПОПОПООО 
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1.2 ПППП 

ППППП 2000 0000000000. 000000000 00000 
1.3 ПППШПП 

ПППППП Ок) 00, 000 70%00% 0000 30 (00 3000), 00000, 0 
000000,00000000000, 00000 2302 ПП A00000000000 30, 
00000, 0000000 230g, 000 мар, 9090 0% 0000000000000000 
00000000, 0000000000000 00000000000 1792 (ПП БОП 

ПП А (2302), зог 00000, 15е000000000, 000: 00 (1082) D DÚ 
00, ПСПЦППППППП,ПП3ППП:ШШ3ППП1ПШППППППШПППП 20000:00 
9100., 0000000000., 0000, ТІСПППППП ОЭПППЗ (9s) 0000: 00 8 
200, 142000000, 00000, 0000000000 В (12mg) П М (24 тр) 

ПП ВП 35080 00 (800 1000) ПП, 1.5ks0 0 (2000 3000) 00000, 00:00 (1 
0>64) 0000, TC00000000, 00 6000: 00 !1-viġp00!0 NO00. 00:00 
2010000000 M (00: 00 10100, 52), зг000000, 00000, 000: 00 (8 
2) 00,00000, 0000 3 (34 тр), 10 (625 те), 11 (Әле), 12 (И mpl] 00 IV (00: 00 8 
200027300 , 11.25g), 78000000 «250 gEL 0000., 00:00 201) 00,0000 
ПО, 0000 2 CG8mp 000 V (00:00 7300, 8.5 ә), 13е П00 000, 250 sU 000 
0. ПО: 00 (01) ПО, 000000. 0000 1 (372 mg), 8 (202 mg), 9 (12 mg)O0 O O VI 
(00:00 6400, 152) 0000 52, 0000000000, 00: 009 10000600 4 (19 
mg), 5 (225 ше), 6 (392 то), 7 (391 mg)[] 

14 ПОПОПОПООО 

Асебоохи 1 (1) 0000; С. ЊО; 'Н NMR (500 MHz, GD;N): 2.97 (ІН, s, H-1), 4.17 
ан, d, J22.5 Hz, H-2), 323 (ІН, d, J=2.5 Hz, H-3), 4.03 (ІН, d, J- 8.8 Hz, H- 6), 2.45 
(ІН, d, J23.9 Hz, Н- 2), 2.57 (ІН, dd, /-3.9, 13.7 Hz, H-P), 1.96 (ІН, overlap, H-9), 2.00 
(2H, m, Н,-11), 1.64 (2H, m, Н,-12), 2.42 (ІН, overlap, H-13), 6.23 (IH, s, H- 14), 2.22 (ІН, 
d, J=14.8 Hz, H-15a), 2.10 (ІН, d, Ј= 14.8 Hz, H-15b), 1.45 (ЗН, s, 17- CH), 1.55 (ЭН, s, 18 
-СН,), 1.31 (3H, s, 19 - СН), 1.87 (ЗН, s, 20- CH), 1.45 (3H, d, Л- 6.9 Hz, l'- CH), 4.75 
(IH, d, J26.9 Hz, H-Z); "CNMR (125 MHz, C,D,N): 54.2 (d, C-1), 60.7 (d, C-2), 64.2 (d, С 
-3), 47.9 (s, C-4), 79.8 (s, C-5), 73.2 (d, С-6); 43.9 (t, C-7), 50.8 (s, C-8), 55.4 (d, C-9), 
77.3 (s, C-10), 22.2 (t, C-11), 27.1 (t, C-12), 55.3 (d, C-13), 82.0 (d, C-14), 60.1 (t, C-15), 
78.7 (s, C-16), 23.7 (q, C-17), 20.5 (q, C-18), 21.2 (q, C-19), 30.6 (q, C-20), 174.9 (s, C- 
Г), 68.2 (d, С-7), 21.5 (q, 3- CH), 3.58 (s, 6-ОН), 6.13 (s, 20- OH); ESI-MS и: 463 ( [M+ 
Na]* , 100), 437 (10). 

Grayanotodin-XVII (2) 6000; €» Ho О; 'H NMR (500 MHz, CD; СОСО,): 1.13 (3H, s, 17- 
СН), 1.32 (3H, s, 18-CH;), 0.97 (3H, s, 19-CH; ), 3.79 (ІН, t, J2 7.6 Hz, H-3), 3.93 (ІН, d, 
J-27.6Hz, H-6), 3.59 (ІН, dt, /-2.0, 7.1Hz), 3.52 (ІН, br s), 3.35 (IH, m), 2.98 (IH, t, J= 
9.6Hz), 2.53 (ІН, m), 2.42 (ІН, m), 4.89 (ІН, s, H-20a), 4.99 (ІН, s, Н-20Ь); "C NMR (125 
MHz, CD,COCD, ): 44.2 (d, С-1), 39.3 (t, C-2), 81.7 (d, C-3), 46.3 (s, С-4), 83.4 (s, С-5), 71.0 
(d, C-6), 44.6 (t, C-7), 50.8 (в, С-8), 53.6 (d, C-9), 153.1 (s, C-10), 24.1 (t, С-11), 26.0 (t, C 
-12), 47.9 (d, C-13), 36.0 (t, С-14), 62.7 (t, С-15), 80.1 (s, C-16), 24.0 (q, 17- CH), 19.0 (а, 
18-СН,), 25.3 (9, 19-CH,), 112.4 (t, C-20); FAB* -MS тег: 337 ( [M+H]* , 20), 283 (100). 
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Leuccthol А (3) 0000; Њо ; HNMR (GDN, 500 МН): 1.16, 1.45, 1.51 (each 3H, s), 
4.15 (1H, br s), 4.92 (ІН, brs, Н- 20а), 5.10 (ІН, br s, H-20b); РС NMR (C;DsN, 125 MHz): 21.8 
(0, 22.3 (9), 24.6 (а), 24.9 (0, 25.3 (q), 32.6 (t), 36.3 (t), 39.5 (t), 43.4 (d), 46.1 (s), 48.5 
(d), 49.6 (d), 50.0 (d), 50.2 (s), 55.6 (0, 77.3 (s, C-16), 78.6 (d, C-3), 105.5 (t, С-20), 
152.6 (s, C-10), 214.9 (s, C-5) ; ELMS ик: 318 ( [M] , 49), 300 (85), 285 (22), 272 (12), 267 
(21), 257 (63), 239 (45), 227 (80), 211 (83), 199 (54), 185 (50), 171 (40), 157 (78), 145 (72), 131 
(56), 117 (50), 105 (77), 91 (100), 79 (45). 

ProA-4 (4) 0000 ; СН, О; "НММЕ (GDN, 400 MHz) unita: 4.71 (ІН, brs, H-3), 4.77 
(ІН, d, J23.3 Hz, H-4), 6.71 (ІН, d, J22.0 Hz, H-6), 6.51 (ІН, d, Л- 2.0 Hz, H- 8), 8.07 
(ІН, d, Ј= 1.8 Hz, H-Z ), 7.63 (ІН, d, J=8.3Hz, Н-5), 7.25 (ІН, dd, J-1.8, 8.3Hz, H-6 ); 
unitb: 5.32 (IH, brs, H-2), 5.28 (1H, m, H-3), 3.41 (2H, m, H-4), 6.57 (1H, s, H-6), 8.03 
(ІН, s, H-Z), 7.60 (ІН, d, J=8.3 Hz, Н-5), 7.25 (ІН, dd, /-1.8, 8.3 Hz, H- 6); "C NMR 
(СВМ, 100 MHz) unita: 104.6 (s, C-2), 66.4 (d, C-3), 29.4 (d, C-4), 152.2 (s, С-5), 98.4 (d, 
C-6), 154.7 (s, C- 7), 96.4 (d, C-8), 156.8 (s, C-9), 102.7 (s, C-10), 132.6 (s, C- Y ), 116.0 
(d, С-7), 146.6 (s, C-3), 147.7 (s, C-4), 116.2 (d, С-5), 119.5 (d, C-6); unit b: 81.7 (d, 
(2-2): 67.5 (d, C-3), 30.5 (t, C-4), 152.3 (s, C-5), 96.6 (d, C-6), 157.6 (s, C-7), 107.2 (s, С 
-8), 158.8 (s, С-9), 102.7 (s, C-10), 131.1 (s, С-Г), 116.5 (d, С-7), 147.0 (s, C-3), 147.3 
(s, C-4), 116.7 (d, C-5), 120.4 (d, C- 6); ЕАВ -М5 mf: 577 ( [IM + H]° , 25), 543 (3), 448 
(5), 419 (7), 356 (6) , 299 (14), 282 (12), 264 (17), 207 (86), 172 (43), 115 (50) . 

ППП--ОВПППППП (5 0000; о Њо»; HNMR (GDN, 400 МН2): 6.63 (ІН, d, 
Ј= 1.6 Hz, H-6), 6.68 (ІН, d, J=1.6 Hz, H-8), 8.44 (ІН, d, J2 1.9Hz, H-Z), 7.25 (ІН, d, J 
-8.4Н?, Н-5), 8.09 (IH, dd, /-1.9, 8.4 Hz, H-6), 6.00 (ІН, d, J-27.7 Hz, Н-Г), 4.79-4.13 
(5H, m, Н-7-Н-6); "CNMR (GDN, 100MHz): 158.0 (s, C-2), 135.6 (s, C-3), 178.9 (s, C- 
4), 162.8 (s, C-5), 99.9 (d, C-6), 166.0 (s, C- 7), 94.6 (d, C-8), 157.7 (s, C-9), 105.3 (s, C- 
10), 122.4 (s, С-1), 116.3 (d, C-2 ), 146.8 (s, C-3), 150.8 (в, C-4), 118.0 (d, 6-5); 122.8 
(d, С-6), 105.6 (d, С-1), 73.5 (d, С-2), 75.5 (d, C-3), 69.9 (d, C44. 77.7 (d, C-5), 
62.0 (t, С-6); БАВ -MS: и: 463 ( [M-H]' , 100), 300 (25). 

ППП-35-О«ППППППП (6 0000; ОНО; Н NMR (СІМ, 400 MHz): 6.47 (ІН, 
d, J22.0Hz, H-6), 6.69 (ІН, а, J22.0 Hz, H-8), 8.26 (ІН, d, J22.0Hz, H-Z), 7.32 (1H, d, 
J=8.4 Hz, Н-5), 7.95 (ІН, dd, J-2.0, 8.4 Hz, H-6), 5.19 (IH, d, J=2.8 Hz, Н-Г), 3.88 - 
4.86 (АН, m, H-2- H- 5); "CNMR(GDN, 100MHz): 157.8 (5, C-2), 134.8 (s, C-3), 179.3 (s, C 
-4), 162.9 (s, C-5), 99.8 (d, C-6), 166.0 (s, C-7), 94.6 (d, C-8), 158.1 (s, C-9), 105.3 (s, C 
5100: 122.5 (s, С-1), 117.2 (d, C-2), 147.2 (s, С-3), 150.7 (s, С-4), 116.7 (d, С-5), 
122.4 (d, С-6), 10:9 (d, C-1), 83.5 (d, C-2), 79.0 (d, C-3), 88.7 (d, C-4), 62,6 (t, C- 
57); БАВ -MS Қ: 433 ( [M-H]* , 100), 301 (40). 

0000 -3-0о-0 00000 (7) ПП ПП; Њо, ; ІН МЕ (GD;N, 500 MHz): 6.65 (ІН, 
d, J=1.8 Hz, H-6), 6.70 (ІН, d, J=1.8 Hz, H-8), 7.31 (ІН, d, 7- 8.2 Hz, Н-5), 7.70 (ІН, 
dd, J=1.8, 8.2 Hz, Н-6), 8.02 (IH, d, J=1.8 Hz, Н-7), 5.08 (ІН, d, J- 1.7 Hz, Н-Г), 4.66 
-1.99 (АН, m, Н-2-Н-57), 1.45 (ЭН, dd, J=2.0 Hz, H-6); "CNMR (C;D,N, 125 MHz): 157.8 (s, 
C-2), 136.1 (s, C-3), 179.2 (s, C-4), 163.0 (s, C-5), 99.8 (d, C-6), 165.9 (s, C- 7), 94.6 (d, 
C-8), 158.3 (s, C-9), 105.5 (s, C- 10), 122.3 (s, С-Г), 116.6 (d, C-Z), 147.4 (s, C-3), 150.6 
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(s, С-4), 1172 (d, C-5), 122.4 (d, C-6 ); 104.2 (d, СЕТУ; 72.2 (d, C-Z), 72.7 (d, бе у, 
73.4 (d, C- 4), 72.1 (d, C- 5), 18.5 (а, C- 6); FAB -MS nf: 447 ( М-Н, 100), 301 (30). 

ППП-35-ОоПППППП (8) 0000; О ЊО; 'H NMR (500 MHz, CD,OD): 6.27 (ІН, d, 
J=2.1 Hz, H- 6), 6.48 (ІН, d, J=2.1 Hz, H-8), 7.03 ОН, d, J= 8.8 Hz, H-3, Н-5), 7.86 
ОН, d, J=8.8 Hz, H-Z, H-6), 5.56 (ІН, s, H-1“), 4.07-2.06 (3H, m, Н-2-Н-5), 0.91 (ЗН, 
d, J25.8Hz, Н-6); "С NMR (125 MHz, CD;OD): 157.9 (s, C-2), 135.7 (s, C-3), 179.2 (s, C- 
4), 163.1 (s, C-5), 99.5 (d, C- 6), 164.9 (s, C- 7), 94.5 (d, C-8), 160.8 (s, C-9), 105.7 (s, C- 
10), 122.4 (s, С-1), 131.6 (d, C-Z С-6), 116.2 (d, C-3, C-5), 158.4 (s, C-4), 105.7 (d, 
C-l), 71.4 (d, 0-2). 72.1 (d, C-3), 72.9 (d, C-4), 71.3 (d, C-5), 17.7 (q, C-6); ВАВ = 
MS "б: 431 ( [M-H]* , 100), 382 (12). 

2, 4-Bis (4-hydroxyphengl) 1, 3-cyclobutane dicarboxgic аса (9) 0 00 O ; Св Hie Os; ' H NMR 
(500 MHz, GDN): 7.69 (4H, d, J26.8 Hz, H-5, H-9, H-14, H-18), 7.19 (4H, d, J- 10.8 Hz, 
H-6, H-8, H-15, Н-17), 4.97 (2H, dd, /-7.3, 10.2 Hz, H-3, H- 12), 4.49 (2H, dd, /-7.4, 
10.2Hz, H-2, Н-11); "CNMR (125 MEZ, GDN): 175.2 (s, C- 1, C-10), 48.8 (d, C-2, C- 11), 
42.2 (d, C-3, C-12), 131.5 (s, C-4, C-13), 129.9 (d, C-5, C-9, C-14, C-18), 116.2 (d, C-6, 
C-8, C-15, C- 17), 157.9 (s, C-7, C-16); РАВ“ -МЅ f: 329 ( [М+Н]', 36), 233 (26), 164 
(100), 147 (40), 102 (18), 80 (80). 

(2)-ПОПОПО (10) 00000; ОНО; Н NMR (40 MHz CD, COCD;): 7.30 (2H, а, J 
-8.2Hz, H-2, H-6), 6.92 (2H, d, J-8.3Hz, H-3, H-5), 7.56 (ІН, d, J=11.6 Hz, H-7), 6.24 
(IH, а, J211.6 Hz, H-8); ^C NMR (100 MHz, CD, СОС»): 127.0 (s, C-1), 130.9 (d, С-2, C-6), 
116.6 (d, C-3, C-5), 160.5 (s, C-4), 145.7 (d, C-7), 115.6 (d, C-8), 168.5 (s, С-9); ELMS r@ 
z: 164 ( [M] , 100), 147 (47), 119 (34), 107 (17), 91 (32), 77 (7), 65 (20). 

(ЕПППППП (11) ПППП; GH,0; 'Н МЕ (СЛЕМ, 400 MHz): 7.63 (2H, d, J- 8.3 
Hz, H-2, H-6), 7.18 OH, d, J=8.3 Hz, H-3, H-5), 8.09 (ІН, d, J2 15.6 Hz, H-7), 6.82 (ІН, 
d, 7-15.6 Hz, H-8); "C NMR (GDN, 100MHz) : 126.6 (s, C- 1), 129.9 (d, C-2, C-6), 116.0 (d, 
C-3, C-5), 161.2 (s, C- 4), 14.6 (d, C- 7), 117.2 (d, C- 8), 169.7 (s, С-9); EI-MS и: 164 
( [M]* , 100), 147 (26), 119 (16), 107 (13), 91 (46) . 

ППП 42 0000; ОЊО; HNMR(CD;COCD,, 400 MHz): 3.89 (ЗН, s, 3-ОСН,), 6.90 (ІН, 
d, J21.9 Hz, H-2), 7.55 (ІН, d, J=8.2 Н, H-5), 7.58 (ІН, dd, /-1.9, 8.2 Hz, H-6); ^C NMR 
(CD СОС, , 100 MHz): 122.8 (s, C- 1), 113.4 (d, C-2), 148.0 (s, C-3), 152.0 (s, C-4), 115.6 (d, С 
-5), 124.8 (4, C-6), 167.5 (s, -COOH), 56.2 (а, 3-ОСН,); ЕАВ* -MS sf: 169 ( [М+Н]“ , 100). 

ж, 3-dihydroxyure5, 12-den-28-oic acid (13) ППП D ; НО; ІН NMR (CG;,D,N, 400 MHz): 
3.60 (IH, brs, H- ), 3.39 (ІН, brd, 29.4 Hz, H- 3), 4.07 (ІН, t, J29.7 Hz, H- 5), 5.47 
(ІН, brs, H-12), 2.63 (ІН, d, J211.3 Hz, H-18), 1.22, 1.21, 1.19, 1.00, 0.98, 0.96 (each ЗН, 
s, 6X CH), 1.06 (3H, d, J=8.4Hz, 29- CH); "C NMR(GDSN, 100 MHz): 48.2 (t, C- 1), 68.7 (d, 
C-2), 83.9 (d, C-3), 39.9 (s, C- 4), 139.4 (s, C-5), 125.6 (d, C-6), 33.6 (t, C- 7), 39.5 (s, C 
-8), 48.2 (d, C-9), 39.6 (s, С-10), 25.0 (t, C- 11), 122.5 (d, C- 12), 144.9 (s, C- 13), 44.0 (s, 
C- 14), 28.7 (t, C- 15), 26.2 (t, C- 16), 48.1 (s, C-17), 56.0 (d, C-18), 40.1 (d, С- 19), 39.9 
(d; 0:20); 31.1 (t, С521 37,5 (t, C-22), 29.4 (q, € 23), 17.6 (d; C-24), 17.5 (q, €-25); 
18.9 (а, C-26), 23.8 (а, C-27), 180.2 (s, C-28), 17.0 (q, С-29), 21.4 (а, C-30) ; FAB* -MS „® 
z: 471 ( [M+ Н], 30), 437 (32), 409 (65), 248 (100), 203 (70), 133 (65). 


50 0000: 00000000 XH 


ж, В, 23-trihydroxyurs-12-en-28- ас add (14) O0 O00 O0 ; СуҢ;0;; ІН NMR (С.р, №, 400 MHz): 
3.83 (ІН, brs, H-2B), 3.70 (IH, m, H- X), 5.23 (ІН, br s, H-12), 2.19 (IH, d, J-11.9 Hz, H- 
18), 3.51 (IH, d, /-11.2Н7, H-23a), 3.26 (IH, d, Ј= 11.2 Hz, H-23b), 1.13, 1.03, 0.96, 0.89, 
0.84, 0.81, 0.70 (each3H, s, 7X CH); ОС NMR (С5Г5М, 100MHz): 47.6 (t, С-1), 69.7 (d, C-2), 
78.2 (d, C-3), 44.1 (s, C-4), 48.1 (d, C-5), 19.1 (t, C-6), 33.6 (t, C- 7), 40.8 (s, C-8), 48.0 
(d, C-9), 39.0(s, C-10), 24.5 (t, C- 11), 126.7 (d, C-12), 139.8 (s, C-13), 43.4 (s, C- 14), 
29.1 (t, C-15), 25.3 (t, C-16), 48.4 (5, С-17), 54.3 (d, C-18), 40.4 (а, C-19), 40.4 (а, C- 
20), 31.8 (t, C-21), 38.1 (t, С-22), 66.3 (t, C-23), 13.9 (а, C-24), 17.7 (4, С- 25), 17.7 (а, С 
-26), 24.1 (q, C-27), 181.7 (s, C-28), 17.8(q, C-29), 21.6 (q, C-30); FAB' -MS m: : 471 ([M + 
H]', 25), 543 (3), 448 (5), 419 (7), 356 (6), 299 (14), 282 (12), 264 (17), 207 (86), 172 (43), 
115 (50) . 

B-sitosterol (15) СНО; 0000 ; EMS лег: 414 C [M]* , 100), 396 (6); ПТІСППППП 
ПППППППП 1500 В-0 00000 0000 
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